The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines) for Pancreatic Adenocarcinoma discuss the workup and management of tumors of the exocrine pancreas. These NCCN Guidelines Insights provide a summary and explanation of major changes to the 2012 NCCN Guidelines for Pancreatic Adenocarcinoma. The panel made 3 significant updates to the guidelines: 1) more detail was added regarding multiphase CT techniques for diagnosis and staging of pancreatic cancer, and pancreas protocol MRI was added as an emerging alternative to CT; 2) the use of a fluoropyrimidine plus oxaliplatin (e.g., 5-FU/leucovorin/oxaliplatin or capecitabine/ oxaliplatin) was added as an acceptable chemotherapy combination for patients with advanced or metastatic disease and good performance status as a category 2B recommendation; and 3) the panel developed new recommendations concerning surgical technique and pathologic analysis and reporting. (JNCCN 2012;10:703-713) ©
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Please Note
The NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines ® ) are a statement of consensus of the authors regarding their views of currently accepted approaches to treatment. The NCCN Guidelines ® Insights highlight important changes in the NCCN Guidelines ® recommendations from previous versions. Colored markings in the algorithm show changes and the discussion aims to further understanding of these changes by summarizing salient portions of the panel's discussion, including the literature reviewed.
The NCCN Guidelines Insights do not represent the full NCCN Guidelines; further, the National Comprehensive Cancer Network ® (NCCN ® ) makes no representation or warranties of any kind regarding the content, use, or application of the NCCN Guidelines and NCCN Guidelines Insights and disclaims any responsibility for their applications or use in any way.
Overview
In 2012, an estimated 43,920 people will be diagnosed with pancreatic cancer, and approximately 37,390 people will die of pancreatic cancer in the United States. 1 This disease is the fourth most common cause of cancer-related death among U.S. men (after lung, prostate, and colorectal cancer) and women (after lung, breast, and colorectal cancer). 1 Its peak incidence occurs in the seventh and eighth decades of life. 2 Although incidence is roughly equal in both sexes, African Americans seem to have a higher incidence of pancreatic cancer than white Americans. 3 Furthermore, the incidence and mortality rates of pancreatic cancer in the United States have remained approximately the same over the past 2 decades. 4 
Multiphase Diagnostic Imaging Techniques
Margin-negative surgical resection is the only potentially curative technique for pancreatic cancer. Pancreatic Adenocarcinoma, Version 2.2012 705 diagnostic staging. Panelists confirmed that pancreas protocol MRI is emerging as an equivalent alternative to CT (see PANC-1). Some NCCN Member Institutions, in fact, now prefer MRI over CT imaging because of concerns regarding radiation dose over time with CT scans. Most NCCN Member Institutions, however, use CT and MRI interchangeably. In fact, comparisons show that the 2 modalities are similar in their ability to predict vessel and node involvement. [15] [16] [17] [18] MRI may be superior to CT for detecting small hepatic and peritoneal metastases, 18, 19 and therefore may also be a helpful adjunct to CT in high-risk patients if CT is initially performed and no metastases are found.
NCCN Categories of Evidence and Consensus
The institutional review also included a request for more details regarding optimal multiphase imaging techniques. The discussion that ensued centered on the thickness at which images are captured and rendered. The consensus among the panelists was that cuts should be thin, at 3 mm or less. The panelists agreed that optimal multiphase imaging technique (CT or #6 Diagnostic staging laparoscopy to rule out subradiologic metastases (especially for body and tail lesions) is used routinely in some institutions prior to surgery or chemoradiation, or selectively in patients who are at higher risk for disseminated disease (borderline resectable disease, markedly elevated CA 19-9, large primary tumors, or large regional lymph nodes).
#7
Positive cytology from washings obtained at laparoscopy or laparotomy is equivalent to M1 disease. If resection has been done for such a patient, he or she should be treated for M1 disease.
CT should be performed according to a defined pancreas protocol such as triphasic cross-sectional imaging and thin slices.
#3
The role of PET/CT scan remains unclear. PET/CT scan may be considered after formal pancreatic CT protocol in "high-risk" patients to detect extra pancreatic metastases. It is not a substitute for high-quality, contrast enhanced CT. Patients with margin-positive resections; with visceral, peritoneal, or pleural metastases; or with metastases to nodes beyond the field of resection derive no benefit from resection. [5] [6] [7] Accurate determination of resectability is therefore critical for the optimal management of pancreatic cancer. Unlike many other cancers, imaging is the primary means through which the stage of pancreatic cancer is determined. Therefore, high-quality multiphase diagnostic imaging, which can help to preoperatively distinguish between patients eligible for resection with curative intent and those with unresectable disease, is essential.
Pancreatic protocol CT is the most widely available and best-validated imaging modality for staging patients with pancreatic cancer. 8, 9 Studies have shown that 70% to 85% of patients determined to have resectable tumors through CT were able to undergo resection. 8, [10] [11] [12] [13] [14] During the institutional review of the NCCN Guidelines, a reviewer suggested that pancreas protocol MRI should also be listed as an option for MRI) includes a noncontrast phase plus arterial, pancreatic parenchymal, and portal venous phases of contrast enhancement with thin cuts (≤ 3 mm) through the abdomen. This technique allows precise visualization of the relationship of the primary tumor to the mesenteric vasculature and detection of metastatic deposits as small as 3 to 5 mm (see PANC-A). 8, 12, 20, 21 The difference in contrast enhancement between the parenchyma and adenocarcinoma is highest during the late arterial phase, thereby providing a clear distinction between a hypodense lesion in the pancreas and the rest of the organ. A multiphasic pancreatic protocol allows for selective visualization of important arterial (e.g., celiac axis, superior mesenteric artery, and peripancreatic arteries) and venous structures (e.g., superior mesenteric vein, splenic vein, and portal vein), thereby providing an assessment of vascular invasion by the tumor.
All of this information can improve the prediction of resectability. Software allowing for 3-dimensional reconstruction of imaging data can provide additional valuable information on the anatomic relationship between the pancreatic tumor and the surrounding blood vessels and organs, although the panelists agreed that further development of this technology is needed before it is routinely integrated into clinical practice. 13 Patients commonly present to the oncologist with a non-pancreas protocol CT already performed. The panelists agreed that if the CT scan is of high quality, it can be sufficient. If not, a pancreas protocol CT or MRI is recommended. Pancreatic Adenocarcinoma, Version 2.2012 707 oxaliplatin was added as a possible first-line treatment for metastatic or locally advanced disease as a category 2B recommendation (see PANC-G; to view the most recent version to these guidelines, visit NCCN.org). During the review of the 2011 guidelines that preceded the 2012 panel meeting, a reviewer commented that FOLFOX (5-FU/leucovorin/oxaliplatin) and FOLFIRI (5-FU/leucovorin/irinotecan) regimens should be listed as acceptable initial chemotherapy regimens for patients with advanced or metastatic disease, based on the strong level 1 evidence for FOLFIRINOX (5-FU/leucovorin/ oxaliplatin/irinotecan) in the metastatic setting. 23 The panel, however, was not comfortable listing FOLFIRI as an option, because of the lack of strong phase II data on FOLFIRI in advanced or metastatic pancreatic cancer. 24, 25 In contrast, the panel cited the randomized phase III CONKO-003 trial (5-FU/leucovorin/oxaliplatin vs. best supportive care) and a phase II study (CapeOx) to justify a recommendation for a fluoropyrimidine with oxaliplatin. 26, 27 Both of these studies only enrolled patients who had received 1 prior chemotherapy regimen, but the panel unanimously agreed that an extrapolation to first-line therapy is appropriate. However, because the recommendation is based on lower-level evidence, they listed it as category 2B.
Principles of Surgical Technique and Pathologic Analysis
The panel discussed the fact that there have been no standardized recommendations on how to ink, orient, or slice a pancreatic ductal adenocarcinoma surgical specimen nor on what margins should be routinely assessed and reported. A subcommittee consisting of pathologists and surgeons from NCCN Member Institutions was formed to discuss these issues and develop recommendations. Although the subcommittee members agreed that the data and information in the pathology report should be standardized and mandated, many felt strongly that how the information is obtained should be left to the discretion of individual surgeons and pathologists. Surgical techniques and dissection approaches can differ on a case-by-case basis depending on the size, shape, orientation, and location of the tumor. The subcommittee agreed that standardized pathologic assessment and reporting would allow prospective data to be obtained regarding how the status of each margin relates to local, regional, and distant recurrences. What constitutes an adequate margin in pancreatic carcinoma specimens is currently unknown. A standardized definition would allow better stratification of patients into adjuvant regimens after surgical extirpation. For instance, if less than 1 mm clearance is associated with an unacceptably high incidence of local recurrence then strong consideration for postoperative radiation therapy might be indicated if not received preoperatively. The subcommittee and panel strongly recommend reporting tumor clearance in millimeters for all margins to allow prospective accumulation of this important data for future analysis. Because margin definitions and uniformity of nomenclature are also critical to accurate and standardized reporting, the subcommittee established definitions for the various margins of pancreatic surgical specimens (see PANC-D, 1 and 2 of 4). The subcommittee also discussed the use of the pathology synoptic reports from the College of American Pathologists (CAP), 28 and listed an abbreviated minimum analysis of pancreatic cancer specimens from the CAP recommendations in the NCCN Guidelines (see PANC-D, 3 of 4).
The subcommittee also developed the "Principles of Surgical Technique" and "Principles of Pathologic Analysis" sections of the guidelines to provide general information and guiding principles. The information that the subcommittee developed is further discussed here. 
Principles of Surgical Technique
The goal of surgery is to achieve a margin-negative (R0) resection. The nature and extent of surgery for resectable tumors depend on the location and size of the tumor. Because tumors of the body and tail cause symptoms late in their development, they are usually advanced at diagnosis and are rarely resectable. When tumors in the pancreatic tail are resectable, distal pancreatectomy is commonly performed, in which the surgeon removes the tail and body of the pancreas and spleen. Patients with tumors in the head of the pancreas, who usually present because of jaundice, are treated with open or laparoscopic pancreatoduodenectomy (i.e., the Whipple procedure). 29 If the cancer diffusely involves the pancreas or is present at multiple sites within the pancreas, a total pancreatectomy may be required, in which the surgeon removes the entire pancreas, part of the small intestine, a portion of the stomach, the common bile duct, the gallbladder, the spleen, and nearby lymph nodes.
Newly delineated details of pancreatoduodenectomy and distal pancreatectomy are included in these NCCN Guidelines Insights. The discussion section of the full guidelines contains additional information regarding portal vein resection, pylorus preservation, pancreatic anastomosis, and extended lymphadenectomy (to view the full guidelines, visit NCCN.org).
Pancreatoduodenectomy (Whipple Procedure):
Achievement of a margin-negative resection must focus on meticulous perivascular dissection of the lesion in resectional procedures, the need for vascular resection and/or reconstruction, and the potential need for extrapancreatic organ resection. The biology of the cancer, however, might not allow for an R0 resection, even with the most meticulous surgery.
Medial dissection of pancreatic head lesions is best achieved through complete mobilization of the portal and superior mesenteric veins from the uncinate process (assuming no evidence of tumor infiltration). Further, skeletonization of the lateral, posterior, and anterior borders of the superior mesenteric artery down to the level of the adventitia will maximize uncinate yield and radial margin. [30] [31] [32] Optimal dissection and skeletonization of the superior mesenteric artery can be achieved using ultrasonic or thermal dissectors (Harmonic scalpel or LigaSure). Division of the retroperitoneal tissues between the uncinate process and the superior mesenteric artery with a stapler or a clamp and cut technique may leave up to 43% of the soft tissue between the uncinate process and the SMA in situ, and results in suboptimal clearance and increases the risk of an R1 resection. 33, 34 In the absence of frank venous occlusion noted on preoperative imaging, the need for lateral venorrhaphy or complete portal or superior mesenteric vein resection and reconstruction to achieve an R0 resection may be suggested, but it is often not known until division of the pancreatic neck has occurred. Tethering of the carcinoma to the lateral wall of the portal vein is not uncommon and requires careful dissection to free the vein from the pancreatic head, if in fact it is possible to do so. Differentiation of tumor infiltration into the vein wall from tumor-related desmoplasia is frequently impossible to ascertain. The liberal use of partial or complete vein resection when vein infiltration is suspected during Whipple procedures has been studied. [35] [36] [37] On evaluation of excised vein specimens, only 60% to 70% had histologic evidence of frank tumor involvement, and R0 resections were still not obtainable in 10% to 30% of patients despite increasing the magnitude of the operative procedure. However, if an R0 resection is obtained with vein excision, longevity seems similar to those with R0 resections without venous involvement, with no significant increase in morbidity and mortality. These data support an aggressive approach to partial or complete vein excision if tumor infiltration is suspected, although acceptance of this concept (particularly with respect to vein resection) is not universal.
Although numbers are more limited, similar findings have been noted with respect to hepatic arterial resection and reconstruction. 37, 38 Although further data with respect to arterial resection are clearly needed, the subcommittee states that judicious use of this technique would seem reasonable in very select populations.
Distal Pancreatectomy:
The goals of left-sided resection are similar to those of pancreatoduodenectomy, although they are often more difficult to achieve because of the advanced stage at which most of these cancers are discovered. An R0 distal pancreatectomy for adenocarcinoma mandates en bloc organ removal beyond that of the spleen alone in up to 40% of patients. 39, 40 In addition, similar to the Whipple procedure, lateral venorrhaphy, vein excision and reconstruction, and dissection to the level of the celiac axis and superior mesenteric artery adventitia should be performed if complete tumor clearance can be achieved. 40, 41 Use of these radical resections is associated with an increase in blood loss, transfusion requirements, operating time, length of stay, and morbidity, but mortality remains rare. [39] [40] [41] Encouragingly, tumor clearance (R0 resection) has been reported in up to 72% to 91% of patients, with long-term survival equivalent to those having standard resection for more localized disease. 40, 41 Local recurrence, however, remains problematic even with pathologically negative margins.
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Principles of Pathologic Analysis
The panel agrees that progress in treating pancreatic adenocarcinoma is encumbered by a lack of uniformity in pathologic analysis and reporting. 42 A more standardized approach in this area could maximize the chances of a more complete and consistent pathology report that is similar among pathologists in the same institution and among institutions around the world. Ultimately, a more consistent approach to patient assessment, surgical technique, and pathologic evaluation of the resected pancreatic specimen from gross examination to pathologic report will provide better communication among the various treating physicians. It will also provide a clear and specific understanding of the individual patient's malignancy, including critical margin status, which will then allow a more accurate comparison of the existing and evolving treatment regimens for this lethal disease. Specimen Orientation, Sectioning, Pathologic Analysis, and Reporting: The primary purpose of pathologic analysis of the pancreatic specimen is to determine the pathologic stage of the tumor by evaluating the type, grade, size, and extent of the cancer. Pathology synoptic reports (protocols) are useful for reporting results from examinations of surgical specimens; these reports assist pathologists in providing clinically useful and relevant information. On January 1, 2004, the Commission on Cancer (COC) of the American College of Surgeons mandated the use of specific checklist elements of the protocols as part of its Cancer Program Standards for Approved Cancer Programs. The pathology synoptic reports from CAP comply with the COC requirements, and the latest revisions to the CAP pancreatic (exocrine) protocol were issued in February 2011. 28 The NCCN Pancreatic Adenocarcinoma Panel supports the CAP pathology synoptic reports. The proposal included in the guidelines (see PANC-D, 3 of 4) is an abbreviated minimum analysis of pancreatic cancer specimens from the CAP recommendations. In addition to the standard TNM staging, other variables are included, all of which have prognostic implications in the evolution of this disease. 43, 44 Whipple Specimen: Specimen orientation and inking involves both pathologist and surgeon, because this will help to ensure accurate assessment of the size and extent of the tumor. Either direct communication should occur between the surgeon and pathologist for proper orientation and margin identification, or the surgeon should identify the important margins with a clearly understood and documented method (i.e., written on the pathology requisition); for example, a stitch can be placed on the posterior margin and a safety pin on the retroperitoneal/uncinate margin.
One impediment to data comparison across institutions is the variability in the names given to various margins. Definitions of the margins and uniformity of nomenclature are critical to accurate reporting. The panel's recommended definitions are included on PANC-D. Some of these margins can be visualized on Figure 1 . Other margins analyzed in Whipple specimens include the proximal and distal enteric margins (en face sections) and the anterior surface (closest representative). The anterior surface is not a true margin, but identification and reporting of this surface when positive may portend a risk of local recurrence, and therefore should be reported in all cases. 42, [45] [46] [47] Collectively, these pancreatic tissue surfaces constitute the circumferential transection margin. Designating the various specific margins with different colored inks will allow recognition on microscopy.
The approach to histologic sectioning of a Whipple specimen is determined by the unique characteristics of the tumor, but is also influenced by institutional preferences, expertise, and experience. Options include axial, bivalve, or multivalve slicing, and perpendicular sliding. 42 Some experts in the field bisect the pancreas along probes placed in the bile and pancreatic ducts and then serially section along each half of the pancreas. Axial slicing provides an overall assessment of the epicenter of the tumor relative to the ampulla, bile duct, duodenum, pancreas, and all of the pancreatic circumferential tissue margins. 42 There is no one correct way to dissect a Whipple specimen. The most important aspects of dissection are clear and accurate assessment of the margins. Attached organs resected with the specimen en bloc require serial sectioning to assess not only direct extension but also metastatic deposits. Distal Pancreatectomy Specimen: In left-sided resections, the peripancreatic soft tissue margins and the pancreatic neck are assessed. 47 Additionally, involvement of the splenic vessels should be documented and invasion of the spleen is important to determine, because direct tumor invasion constitutes a pT4 pathologic stage. Frozen section analysis of the pancreatic neck is recommended. Definitions of the proximal pancreatic (transection) margin, the anterior (cephalad) peripancreatic (peripheral) surface, and the posterior (caudad) peripancreatic (peripheral) margin are listed on PANC-D. 
Summary of Changes to the 2012 NCCN Guidelines for Pancreatic Adenocarcinoma
Resection remains the only chance for a cure of pancreatic adenocarcinoma, and resectable patients should undergo surgery without delay, followed by adjuvant therapy. Borderline resectable patients can undergo neoadjuvant therapy (category 2B) in the hopes of improving the chances for an R0 resection, or can undergo immediate surgery. Patients with unresectable disease (locally advanced or metastatic) undergo chemotherapy and chemoradiation but should be spared the morbidities of surgical resection.
• Because prediction of resectability critically informs management decisions in this disease, high-quality radiologic imaging is vital. The panel thus updated its recommendations for multiphase imaging techniques. • Because the prognosis for patients with locally advanced or metastatic disease is dismal, the panel continuously assesses additional treatment options that can be considered for this population. Therefore, fluoropyrimidine plus oxaliplatin was added as a category 2B recommendation.
• Because few data exist regarding prognostic factors predicting the frequent recurrences that occur after resection of pancreatic adenocarcinoma, the panel added a strong recommendation for standardized pathologic reporting that can provide future prospective data. They also detailed possible surgical techniques and pathologic assessment procedures and defined margins that should be assessed.
